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Summary 
The integrity of yield estimates is dependent upon 
four components, 
- Inventory (area, site quality, existing stand) 
- Growth Modelling (predict future stand structure) 
- Harvest Modelling (harvested and damaged stems) 
- Volumation (defect, log volume) 
and is only as good as the weakest component. Inventory 
data is often the weakest component, and provides a 
ceiling for investment in modelling work, but what is the 
marginal return on additional investment in each 
component? 
 
Introduction 
The development and use of growth models is valuable 
as a means of summarizing and communicating research 
results, focussing attention on deficiencies in existing 
knowledge, developing greater understanding and better 
theories of tree growth and stand dynamics, and last, but 
not least, as an aid to the management of forests through 
enabling the evaluation of silvicultural alternatives and 
the prediction of future yields. 
Yield regulation is undoubtedly the greatest single 
application to which growth models are put. However, the 
growth model is only one small component of the process 
of yield regulation. Yield estimates are dependent upon 
four components: 
- Inventory (Productive area, site quality,, existing 
stand structure) 
- Growth modelling (Prediction of future stand 
structure) 
- Harvest modelling (Harvested and damaged stems) 
- Volumation (Defect and log volume) 
In plantations, the site is often uniform, inventory 
data is usually good and volume equations accurate. In 
such circumstances complex growth models are appropriate. 
However, in indigenous forests, inventory data is usually 
less reliable and stem volumes may be influenced by the 
incidence of internal defect. Under these circumstances, 
what is the value of a precise and accurate growth model? 
 
Analysis 
The integrity of the final yield esti-mates is only 
as good as the weakest component of the calculation. The 
effect of bias in these components is easily assessed 
through sensitivity analysis. The effect of unbiased 
error in any of these components is more difficult to 
assess, but can be gauged from stochastic simulation 
studies. 
The sensitivity analysis given in Table 1 indicates 
the effect of a ten percent bias in each of several 
components of the yield prediction process. The data was 
derived from a typical uneven-aged stand of cypress pine 
(Callitris columellaris F.Muell. syn C. glauca R.Br.) and 
the growth model is described elsewhere in these 
proceedings (Vanclay 1985). 
Note that site quality influences present yield as 
it is included in the volume equation (Anon. 1979 p.64). 
It is clear that bias in the growth model is of 
comparatively little consequence when compared to similar 
bias in the inventory and volumation components, of the 
yield prediction process. The greatest effects are due to 
initial stem size (33% on present volume) and site 
quality (19% on volume 50 years hence). 
Fortunately, it is realistic to expect stem size to be 
assessed with accuracy better than ten percent (one 
percent should be attainable for stems of commercial 
size). Assessment of site quality remains an area where 
considerable improvements can be made. 
TABLE 1. Sensitivity Analysis 
Perturbed (10%) 
Component 
Effect on 
Volume
Present 
Yield Estimate
10 years 
Hence 
50 years 
Hence 
Inventory Data    
   Productive Area 10% 10% 10% 
   Site Quality 10% 14% 19% 
   Existing Stand 
      (Stem number) 
 
10% 
 
8% 
 
4% 
      (Diameters) 33% 24% 9% 
Growth Model 
   Increment 
0% 2% 4$ 
   Mortality 0% 0% 0% 
   Regeneration 0% 0% 0% 
Harvest Model 
   Removals 
 
10% 
 
10% 
 
10% 
   Damage 0% 0% 0% 
   Volume Equation 10% 10% 10% 
 
Conclusion 
Growth modelling currently enjoys the attention of 
many leading researchers in forestry and its related 
fields. Unfortunately, commensurate resource inventory 
techniques are often neglected, and poor yield estimates 
may be wrongly attributed to growth models. Users of 
yield predictions are cautioned that growth models are 
but one small component of the yield estimate and that 
the errors arising from other components may be 
significant. 
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